Introduction
Reinterpretation of morpheme boundaries is a well-attested phenomenon in contact linguistics and language-internal diachronic change. Examples of agglutination have been noted in a wide array of creole languages (e.g. Holm 1988: 97; Parkvall 2000; 81-3) and especially in French-based creoles (e.g. Baker 1984 , Grant 1995 . This paper focuses on the Gulf of Guinea creoles (GGCs), where a number of etymologically consonant-initial words in the lexifier language, Portuguese, exhibit an agglutinated vowel lacking a morphological function. This property is particularly common in Lung'ie (Principense Creole). My aim is to answer the following interrelated questions:
Is there evidence for diachronic layering of agglutination in the GGCs?
(ii) What are the workings that underlie agglutination in the GGCs?
(iii) What are the origins of agglutination in the GGCs?
In a nutshell, the four GGCs are the 16 th century offspring of a proto-GGC (e.g. Ferraz 1979 , Hagemeijer 1999 , Schang 2000 , Hagemeijer & Parkvall 2001 , a contact variety spoken on the island of São Tomé that resulted from contact between Portuguese and African languages, in particular from the Niger Delta and the Congo/Angola area. The proto-GGC evolved into what is presently Santome (São-Tomense). Lung'ie is the historical result of a variety or varieties of the proto-GGC whose speakers settled on the island of Príncipe, located to the north of São Tomé. The settling of creole speakers from São Tomé on the island of Annobón, located to the south of São Tomé, created an isolated variety now known as Fa d'Ambu (Annobonese). Finally, Ngola (Angolar), spoken on S. Tomé, is arguably the historical outcome of a society of runaway slaves (Lorenzino 1998) .
This paper has the following outline. Section 2 discusses the agglutination data in Appendix 1. In section 3 I will provide an overview of how agglutination in the GGCs has 1 I am very grateful to Norval Smith for comments on draft versions of this paper. I would also like to thank the audience of the ACBPLE 2005 Orléans meeting, where I first presented this paper, especially Thomas Klein. I want to express especial gratitude to Philippe Maurer and Armando Zamora for comments and for letting me have access to their unpublished work on Lung'ie and Fa d'Ambô, respectively. Finally, a word of thank to Marike Post and Ota Ogie for helping me out with the Fa d'Ambô and Èdó data, respectively. After sending a final draft version to the editors, it came to my knowledge that John Ladhams was awaiting the publication of a paper called "Article Agglutination and the African Contribution to the Portuguese-based Creoles" (see references), which deals with the same topic but in a distinct fashion.
been treated in previous literature. Section 4 considers the role of the Portuguese article system with respect to prosthesis. Section 5 is concerned with vowel assimilation and harmony processes that play a role in agglutination. In section 6 I will address the putative role of the different strata that contributed to the formation of the GGCs with regard to the topic under consideration.
Overview of the data
A full list of agglutinated items in the GGCs and the sources they were drawn from can be found in Appendix 1, which shows that agglutination is an outstanding feature of Lung'ie.
Note that this does not pretend to be an exhaustive list of items.
Since diffusion of the GGCs took place from the proto-GGC that evolved into Santome, I will first consider to what extent the agglutinations found in this language are also found in the other GGCs. The results are listed in Table 1 . which is expected in the particular scenario of relexification proposed by Lorenzino (1998) .
The open cells in Table 1 [u] . It can be concluded that these forms reflect an early diachronic stage and were lexicalized in the proto-GGC, prior to the spatio-temporal diffusion into four different creoles sketched in section 1.
Fa d'Ambu, on the other hand, exhibits several cases of agglutination that are shared with Lung'ie but are not found in Santome nor Ngola, as illustrated in Table 2 . The main difference is that in these cases Lung'ie exhibits almost exclusively prosthetic [u] and Fa d'Ambu typically an agglutinated [o] or [O] . Moreover, I only found one agglutinated item in Fa d'Ambu that is absent in Lung'ie, namely ôtesa 'forehead'. The structure of the Lung'ie item, with the consonant cluster, however, suggests that it has been (re)introduced in more recent times. It follows from Table 2 that at this point agglutination is no longer restricted to items whose etymology is monosyllabic. This raises the question as to why these agglutinated forms are not found in Santome as well, under the assumption that they spread from the proto-GGC, especially given the lack of historical evidence for direct contact between Lung'ie and Fa d'Ambu. I will return to this issue in section 6.3.
The numerous remaining cases involving agglutination listed in Appendix 1, i.e. the cases not listed in Table 1 
Previous literature on agglutination in the GGCs
Several scholars mention or seek to explain the existence of agglutination (Barrena 1957; Ferraz 1979 Ferraz , 1984 De Granda 1986; Parkvall 2000; Schang 2000) .
In his work on Santome, Ferraz states that Portuguese monosyllabic nouns are sometimes integrated in the creole by agglutination of a non-nasal vowel, which he suggests is derived from the Portuguese definite article. He further suggests some sort of relation between the agglutinated forms and massive imports of Bantu-speaking slaves, but does not elaborate on this.
In a similar vein, De Granda (1986: 118) There are, however, several arguments that cast serious doubts on the alleged influence of Bantu on prosthesis. Foremost, it is relatively uncontroversial that Lung'ie exhibits a number of properties that clearly reflect a stronger impact from a Niger delta substrate than the other GGCs (section 6.3). And since these creoles exhibit a stronger Bantu impact, especially at the level of lexicon and phonology, one would expect more pervasive agglutination under the Bantu hypothesis. Ngola, in particular, exhibits an exceptionally high percentage of Kimbundu items (Maurer 1992 , Lorenzino 1998 , but yet shows the lowest degree of agglutination. 8 The lack of correlation between agglutination and a Bantu substrate is underscored by cross-linguistic evidence. Colombian Palenquero creole, for example, is heavily influenced by a Kikongo substrate (e.g. Schwegler 2006 ) but exhibits no agglutination of the type under discussion (Schwegler, p.c.) .
9
Furthermore, the morpho-syntax of the GGCs shows a greater deal of similarities with its Nigerian substrate than with its Bantu substrate (Hagemeijer 1999 (Hagemeijer , 2005b Hagemeijer & Parkvall 2001) . The claim that Portuguese lexicon massively replaced Kimbundu lexicon in SLA is also unwarranted because the evidence suggest that Kimbundu played essentially an adstratal role at a stage when the creole(s) had already started crystallizing. The fact that the Tonga Portuguese samples do suggest some morpho-semantic transfer of a Bantu noun class system therefore sharply contrasts with the findings for Lung'ie, where this relation cannot be established.
6 Although agglutination in the GGCs is not restricted to specific semantic classes, it should be noted that some semantic fields are overrepresented, which is especially the case for body-related items and mass nouns. The latter type, for instance, is clearly overrepresented in the small group of [i]-agglutination. 7 On Tonga Portuguese, see Rougé (1992) and Baxter (2004) . 8 Note, however, that Maurer (1995: 26) proposes that nasal sonorants in Angolar can be interpreted as classprefixes. 9 Norval Smith [p.c.] brings to my attention that Palenquero does exhibit a single case of functional nominal prefixation directly reflecting the Bantu class prefix ma-.
Finally, if conflation of Bantu [o] and Portuguese [u] , which both have a semantic function (definiteness), were responsible for the agglutinated forms, one would actually expect the agglutinated items to exhibit a semantic function as well, contrary to fact.
In sum, contrary to previous claims, the available evidence does not support a decisive role of Bantu in the agglutination patterns found in the GGCs in general and in Lung'ie in particular. On the other hand, the highlighted importance of Portuguese gender for the agglutinated forms appears to be motivated and will be addressed in the next section.
(Mis)calquing on gender and number
In other creoles, especially French-based creoles, cases of agglutination typically involve the lexifier's determiner. In Portuguese, the lexifier language of the GGCs, definite articles bear gender and number features, as shown in Table 3 . Calquing on Portuguese is not limited to the relation between the agglutinated vowel and Portuguese gender, but also applies to agglutination of Portuguese plural forms. This follows from the few cases where creole items reanalyzed a Portuguese plural article. These forms are listed here in Table 4 . In the next section I will argue that, in addition to the morphological relation with Portuguese outlined in this section, agglutination in the GGCs is also phonologically conditioned.
Harmony processes in the GGCs
The GGCs exhibit seven oral vowels 13 , as illustrated in Table 5 . Note that the type of VH in (5) is restricted to 3sg object pronouns. Ferraz (1979: 25) describes vowel harmony (VH) in Santome as "a tendency for the same vowel to occur in two consecutive syllables within a morpheme" and provides examples 13 For the status of nasal vowels, I refer the reader to Günther (1973: 36-7) , Ferraz (1979: 20) and Maurer (1995: 23) .
for each of the vowels in Table 5 above. In fact, this tendency exists and can be seen in, for instance, cases of epenthesis (e.g. Ptg. largo 'wide' > Santome lalugu 'wide'). However, these cases should rather be described as instances of vowel assimilation. VH in the GGC is a more restricted phenomenon that occurs in the mid-vowel domain, as follows from Table 6 . Although VH is still an understudied area in the phonology of the GGCs, Table 6 shows that the low and high vowels in general do not impose any co-occurrence restrictions on neighbouring vowels. 14 This, however, stands in sharp contrast with the co-occurrence restrictions on mid-vowels. Very clearly, Santome exhibits a solid rule of mid-vowel stem harmony in at least disyllabic words, meaning that open-mid vowels and close-mid vowels never meet in these cases. 15 Upon inspection of the available literature, I found this rule to apply to Ngola and Lung'ie as well. It is therefore expected to apply to Fa d'Ambu as well, although this distinction cannot be determined from the orthographies used in the available literature (e.g. Barrena 1957 , Post 1995 .
The tendency toward assimilation, especially in the vocalic domain, raises the question as to whether agglutinated vowels are also subject to constraints imposed on the vowel quality and/or other phonological constraints. It can readily be shown that this is indeed the case.
The first observation is that, in agreement with Table 6 , mid-vowel stem harmony is always obeyed in the GGCs. If we follow the hypothesis of diachronic layers with respect to agglutination, the following can be observed (x in the table means attested and is followed by an example). Table 7 . Agglutination in the oldest diachronic layer (according to the data in Table 1 ).
Despite the low number of tokens, it follows that in this proto-GGC stage agglutination is strongly associated to vowel height. Low and low-mid vowels in the stem trigger agglutination of a low or low-mid vowel, high-mid vowels occur with high-mid vowels and high vowels occur with high vowels. It is therefore suggestive that Portuguese gender and a reduced ATR-system determined the outcome of agglutinated vowels in proto-GGC.
According to Van der Hulst & Van de Weijer (1995: 512) , ATR-systems often lack the low
[+ATR] vowel or the high [-ATR] vowels, or both.
In the following diachronic stage (Table 2) , where the cases of agglutination in Lung'ie and Fa d'Ambu overlap, separate treatment of the data is required. 
Except for ôtesa 'forehead', the Fa d'Ambu data in Table 2 are consistent with the patterns found in the oldest diachronic layer (Table 1 
and 7). For the etymologically identical items in
Lung'ie, however, the situation is quite different, as shown in Table 9 . Table 9 . Agglutination in Lung'ie (according to the data in Table 2 ).
These data are no longer in agreement with the findings of Cases where Lung'ie exhibits variation, namely idêntu~udêntu 'inside', ifi~ufu~ifu 'thread, wire ', usolu~isolu 'sun', ônôtxi~unôtxi, ôzên~uzên 'knee' show that other agglutination patterns in this creole may have been more widespread and became replaced by [u] . In fact, this hypothesis can also be adopted for the differences between Fa d'Ambu and Lung'ie in Table 2 . Thus, [u]-agglutination in Lung'ie must be the most recent diachronic agglutination process.
What triggers harmony processes in the GGCs?
In this section I will discuss the relevance of the different strata that contributed to the formation of the proto-GGC in the phonological conditioning of the agglutination process. 
Portuguese

Western Bantu
The impact of certain Western Bantu languages on the formation of the GGCs has been addressed by Ferraz (1979) . In addition to Kongo lexicon in Santome, Ferraz also argues that a number of grammatical features can be assigned to this stratum. The lexical role of Kimbundu (Mbundu) for Ngola is also uncontroversial (Maurer 1992 , Lorenzino 1998 . As to Lung'ie, which is crucial to the present discussion, Ferraz (1975) Kongo languages exhibit five oral vowels with phonemic status and significant VH (e.g. Hyman 1999). Ferraz (1979: 49) states that "Kongo exhibits vowel harmony in the same way as ST as a tendency for the same vowel to occur in two consecutive syllables.". I have claimed above that there is a rule of VH in the GGCs' mid-vowel domain, but no other consistent rule can be found, only cases of vowel assimilation. As to Kongo languages, Bentley (1967: 524) here to an instance of vowel height harmony, which is well attested across Bantu in general, as well as Kongo languages in particular (Hyman 1999) 18 , where VH between stem and perfective suffixes occurs. It is also obvious that five vowel systems (i, u, e, o, a) lack midvowel stem harmony.
Since prosthetic vowels in the GGCs typically harmonize with the stressed vowel, it is important to observe how Bantu noun classifiers behave with respect to the stem. According to Hyman (1999) , prefix harmonization is uncommon across the Bantu cluster and only applicable to some noun classes. Languages that do exhibit this type of harmony, though, typically have a seven vowel system. The relevant Western Bantu languages do not pattern among this type.
In sum, while it cannot be denied that certain Bantu-related phonological processes do play a role in the GGCs in general, a number of phonological traits in Lung'ie strongly suggest that the impact of Bantu was more reduced in this creole than in the other GGCs. In addition, there is no obvious reason to believe that the type of VH found in the Western Bantu was crucial to pervasive mid-vowel stem harmony and to the observed agglutination patterns.
Edoid
The impact of Edoid on the formation of the GGCs has been addressed since Ferraz (1979) , for lexicon and grammar. In a nutshell, a strikingly high percentage of African lexicon in Lung'ie has its origin in Edoid (Maurer, forthc.) and many syntactic properties in the GGCs can be traced back directly to Edoid (Hagemeijer 1999 , Hagemeijer & Parkvall 2001 Hagemeijer 2005b, forthc.) . Although Edoid bears many typological similarities to, for instance, Yoruboid and Kwa languages, both historical and linguistic evidence do not underscore a major role for these clusters in the formation of the GGCs. In fact, the available linguistic and historical evidence strongly suggests that Edoid had a founder effect on the formation of the proto-GGC, preceding in time the massive imports of Bantu slaves from the Congo and Angola.
Nouns in the Edoid cluster are vowel-initial and exhibit either the same oral vowel system as the GGCs or more complex 9/10 vowel systems. VH is substantial in the verb and noun system of many Edoid languages (Delta, South-Western and North-Western Edoid), according to Elugbe (1989 (Clements & Rialland, to appear; Williamson 1965) and Igboid (Emenanjo 1987) , which makes it an important areal feature. There is at least evidence that these clusters left some lexical imprints on the GGCs. Mid-vowel ATR stem harmony in the GGCs can thus be safely related to Nigerian language clusters with a special role for Edoid.
Furthermore, a noun class system can be reconstructed for proto-Edoid, although most Edoid language only show vestiges hereof (Elugbe 1983 (Elugbe , 1989 . Èdó, for instance, only exhibits a vowel prefix alternation for only a few items (e.g. òkpìa > ìkpìa 'man-men' (Dunn 1968) , whereas Degema, a delta-Edoid language, exhibits a complex noun prefixation system for plural formation that obeys rules of VH (Elugbe 1976; Kari 2007) . In the typical contemporary Edoid language, however, the vestiges of prefixes do not indicate semantic classes and are the result of "assimilation, vowel harmony, class shifting and levelling" (Elugbe 1983) . 20 All the oral vowels can generally be prefixes (i.e. word-initial). In footnote 6, it could be seen that Portuguese words in Èdó are often prefixed by e and E, which are the only patterns that are not found in the GGCs. In fact, from the available literature, no direct relation semantic or formal relation can be established between prefixation in Edoid and the agglutination patterns in the GGCs. Basically, VH in these languages must have operated as a trigger for the agglutination patterns in the GGCs. In Èdó, for instance, nouns with an [O]-prefix are also likely to have O, E or a in the stem (Elugbe 1989: 78) , which is exactly the pattern that obtained in the oldest diachronic stage of the GGCs (see data in Table 1 and the   findings of Table 7 ) and falls into non-expanded in (6) above.
In sum, despite the fact that there are substantial differences between prefixation in Edoid and agglutination in the GGCs, several findings, in addition to other linguistic and historical evidence, favour an Edoid substratum:
(i) Edoid nouns are obligatorily vowel-initial;
(ii) Edoid languages generally exhibit ATR harmony or did so in older stages;
(iii) Edoid languages typically exhibit vestiges of noun prefixation which is (or was)
constrained by rules of VH;
(iv) agglutination is most pervasive in Lung'ie, which is the GGC that exhibits the strongest Edoid impact.
A particular role for Edoid in agglutination may also provide an explanation for the problem presented in section 4, namely the unexpected fact that Fa d'Ambu and Lung'ie have a number of agglutinated items that do not occur in Santome or Ngola. In fact, while it is quite uncontroversial that Lung'ie underwent the strongest impact from Edoid, the impact of Western Bantu was comparatively more significant on São Tomé, not only because of the sugar production but also because of the island's key position in the trans-Atlantic slave trade.
The question is therefore whether the proto-GGC exhibited more agglutination at some diachronic stage, or whether a significant part of the agglutination data should be considered coincidental independent innovations in Fa d'Ambu and Lung'ie. generalized means that the vowel-initial constraint was still active, but also that reanalysis phonetically based on the Portuguese gender distinction was lost and that the Portuguese masculine definite article was retained as input for agglutination.
In this scenario, Lung'ie was the first to branch off the proto-GGC and become isolated at an early stage of creolization and therefore retained a greater number of Edoid features, including agglutination. 22 The direct import of Niger Delta slaves to Príncipe under the contract to Antonio Carneiro (1514-18), and possibly for some years after that, underlines the importance of this area for Lung'ie (Ladhams 2003 Irrespectively of what explanation one adopts for the fact that Santome only exhibits agglutinated items from the oldest diachronic stage, the absence of this feature in Ngola suggests that this creole still remained in contact with Santome after the spread of the Proto-GGC to Príncipe and Annobón.
Concluding remarks
Although it was shown that agglutination was far more productive in Lung'ie than in any of the other GGCs, only cases involving prosthetic Since both the islands of Príncipe and Annobón were settled from São Tomé, I assume that agglutination must have existed and spread from the proto-GGC.
At least the following diachronic layers should be distinguished. First, etymologically monosyllabic items in the proto-GGC were restructured through agglutinating an initial vowel corresponding to the Portuguese definite masculine and feminine article, following at least phonetically the Portuguese gender distinction, as well as rules of VH from the substrate. 
